The purpose of the current study was to determine the validity and reliability of a gyroscope 2 sensor for assessing speed specific to athletes competing in the wheelchair court sports 
Introduction

1
Given the popularity of wheelchair basketball, rugby, and tennis (known collectively 2 as the wheelchair court sports), the use of innovative technology has become a common 3 feature of research investigations in order to further knowledge and advance performance 4 levels in these sports. 1, 2 The challenge that faces researchers is to collect valid and reliable 5 data about key performance indicators in a field-based environment, so that athletes and 6 coaches are provided with the most meaningful information. Linear movements, such as the 7 ability to accelerate, sprint and brake have been identified as key performance indicators in 8 the wheelchair court sports. 3 Therefore an accurate assessment of speed with regards to time 9 is subsequently highly desirable in order to quantify these linear aspects of performance.
10
Numerous devices have been developed over the years to obtain indicators of speed in 11 a wheelchair court sport environment. Coutts 4 equipped a wheelchair with a cycle computer 12 and two magnetic switches (at 180° intervals), which was wired to a portable computer. More
13
recently, a similar wireless device, called a miniaturised data logger (MDL), has been 14 developed. 5 The MDL, which attaches to the spokes of a wheelchair wheel, operates via three 15 reed switches at 120° intervals. The value of such a system is that it can be used to collect 16 speed data during competition. 6, 7 Sporner et al. 6 reported the mean speeds that wheelchair 
Methods
23
The current study was approved by the University's local ethical advisory committee. Germany) and was loaded with 40kg to improve stability during testing. 
26
A third separate testing session was performed to examine the dynamic validity and 27 reliability of the sensor during maximal effort sprinting. The same sports wheelchair was 28 fixed to a single roller wheelchair ergometer (Bromakin wheelchairs, Loughborough, UK).
29
One able-bodied male participant (age = 29 years; mass = 78.2 kg) with previous experience 30 of wheelchair propulsion was then required to sprint from a stationary position for five 31 complete pushes and then bring the wheelchair back to a standstill as quickly as possible.
1
This was repeated five times. During each sprint data was captured using the sensor and was 2 also recorded using high-speed (100Hz) video (Basler piA640-210gc). The video footage was 3 analysed using SIMI Motion (Unterschleissheim, Germany) and the linear velocity of the 4 wheel was calculated during each trial, which had been filtered using a Butterworth low-pass 5 2 nd order digital filter, with a 20Hz cut-frequency to correspond to the sensors filtering 6 method. The peak speeds over each of the first five pushes indicated by the sensor were 7 compared to the speeds calculated from the video analysis. The time at which each of these 8 peak speeds occurred was also examined. The acceleration values calculated from a standstill 9 to the peak of the first push were also compared between both measures. Finally 10 decelerations, standardised across trials as the rate of decrease in speed from 2.5 -0.5 m•s -1 ,
11
was calculated to assess braking performance. 
Results
20
During the treadmill trials, significant differences in mean speed existed between the 21 sensor and treadmill at all test speeds, over both sessions (Table 1) During the sprinting trials, statistically significant differences existed between the 8 sensor and the high-speed video data for each of the performance variables ( Table 2 ). 
Discussion
18
The aim of the current study was to examine the suitability of an inertial sensor for differences between the sensor and treadmill as speed increased. These differences were less accounted for the differences in error, it must be reinforced that these errors were still 24 extremely minimal and acceptable for the current application. which could also have contributed to the random error.
10
The current study has revealed that an inertial sensor, developed for wheelchair .
29
It could be argued that a limitation associated with the current study was its failure to Tables   9 Table 1 The validity and reliability of the inertial sensor across the range of speeds and sessions in comparison to the treadmill. Speeds displayed are means 1 (±SD). 
